In the late summer and fall of 1984, elevated total coliform counts were observed in a public water supply serving 350,000 people in south central Connecticut. In August 1984, the mean coliform count was 12.1 coliforms per 100 ml (standard count, <1 coliform per 100 ml). Elevated counts were found throughout the distribution system regardless of water source (four surface reservoir systems and five well fields). Identification to the species level of coliforms confirmed the presence of Klebsiella and Enterobacter species but not Escherichia coli. Investigation suggested that the elevated coliform counts were due to biofilm growth and sloughing and not to ongoing fecal contamination (8) .
Limited information exists on the phenotypic characteristics of bacteria found in biofilm. Standard microbiological water analysis consists of a presumptive test, a confirmed test, and a completed test for coliforms (3) . It does not require the species identification of the isolate. To determine if bacteria from the water distribution system could be differentiated from clinical isolates of the same species, we compared multiple phenotypic characteristics with those of clinical isolates from a large teaching hospital (served by the water distribution system) and clinical isolates from a national monitoring service. Bacteria were identified to the species level, and their susceptibilities to commonly used antibiotics were tested. All organisms were tested for temperature tolerance by the fecal coliform (FC) test. Lastly, the use of beta-glucuronidase and a selective medium for the rapid identification of E. coli was evaluated.
MATERIALS AND METHODS Bacterial isolates. pling of the water distribution system during a period of elevated coliform counts by the public water utility between August 1984 and October 1984 were examined. They comprised 130 bacterial isolates from cultures prepared directly from colonies on the original membrane filter. They were analyzed by the methods described for clinical isolates (see below).
(ii) Clinical isolates from the teaching hospital. Gramnegative, nonsporeforming, facultatively anaerobic rods isolated from patient specimens at the Yale-New Haven Hospital were identified to the species level by commonly accepted methods (14) . The FGM. Environmental isolates were tested on fluorescent glucuronide medium (FGM) (26) . This medium grows only gram-negative bacteria and contains a beta-glucuronidase substrate so that organisms possessing this enzyme can be detected directly on the agar surface. All organisms were tested at room temperature (21°C), 35°C, and 44.5°C. Table 1 presents the species of bacteria and antimicrobial susceptibility results for all the bacterial isolates. Eight species of Enterobacteriaceae and two species of nonfermentative, aerobic, gram-negative bacteria were isolated.
RESULTS
Because of the lack of nonchromosomal antibiotic resistance, bacteria from the public water supply were, in general, more susceptible to antibiotics than were either hospital or national clinical species. Clinical isolates from the teaching hospital differed greatly in some cases from both national clinical and public water supply isolates. These differences are representative of plasmid-mediated resistance found at the hospital.
The phenotypic metabolic characteristics of all the bacteria are presented in Table 2 . Water supply isolates showed considerably less diversity in phenotypic biochemical expression than did either hospital or national clinical isolates. This finding is consistent with a small number of clones within each species from the water supply.
The temperature tolerance tests of environmental bacteria other than E. coli were positive. A total of 80% of Klebsiella pneumoniae and 50% of the closely related K. oxytoca demonstrated a positive test. A total of 10 of the 37 Enterobacter cloacae isolates and 2 of the 8 E. agglomerans isolates also demonstrated positive temperature tolerance tests. It could not be ascertained whether individual isolates demonstrating temperature tolerance were the same clone or genetically distinct.
Beta-glucuronidase production was tested for all isolates at three temperatures. Only E. coli was positive; it was positive at all temperatures. E. coli was the only species to demonstrate beta-glucuronidase activity on selective fluorescent glucuronide medium. This species was positive at all temperatures tested. DISCUSSION Colonization of water distribution systems with Enterobacteriaceae other than E. coli has been reported throughout the United States and Canada (1, 2, 9, 13, 16, 19, 21, 22, 26) . Because of biofilm growth and sloughing, the interpretation of elevated coliform counts in water distribution systems can be difficult, especially since the isolation of non-E. coli coliforms from water is not conclusive evidence of fecal contamination. The Klebsiella-Enterobacter-Serratia group is known to have an environmental and intracolonic existence (20) . This tribe is isolated from vegetables, pulp effluents, and recreational waters (7, 11) . Although no outbreaks of waterborne disease due to these coliforms in potable water have been reported, water quality problems caused by the bacterial colonization of water distribution systems may be more common than reported (8) .
Environmental isolates were susceptible to most of the antibiotics tested and, with one exception, were susceptible to antibiotics coded for by extrachromosomal elements. Although there are no defined genetic elements associated with either an environmental or human existence, the possession of resistance transfer plasmids suggests that a bacterium may have originated in a human intestine. Resistance transfer factor plasmid transfer is thought to be much less efficient in the environment, where microorganisms are widely separated by distance, as compared with the human intestine, where there may be as many as 1011/g. Bacteria resistant to antibiotics, especially after treatment, have been isolated, however (4, 25) . We are developing a protocol to examine bacteria from the water distribution system for plasmids.
The FC test was developed to differentiate typical and atypical E. coli from other members of the family Entero- bacteriaceae. The mechanism of temperature tolerance is not known. The basic premise is that E. coli will grow and metabolize at 44.5°C while other Enterobacteriaceae will not (3) . Recent evidence has indicated that other Enterobacteri- 
